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[Name of Document] SPECIFICATION 
[Title of the Invention] 

Image Pick-Up Apparatus and Image Pick-Up Method 
[CLAIMS] 

1 An image pick-up apparatus comprising: 

a solid-state image sensor having electronic shutter function, and 
capable of outputting an image pick-up signal in all pixel read-out mode; and 

drive control means for controlling the electronic shutter function of 
the solid-state image sensor by shutter pulses in which field period in the 
standard television system is caused to be fundamental to allow the solid-state 
image sensor to output an image pick-up signal therefrom in the all pixel 
read-out mode. 

2 An image pick-up apparatus comprising: 

a solid-state image sensor having electronic shutter function, and 
serving to perform switching operation of the operation mode between 
interlaced read-out mode and all pixel read-out mode to have ability to output 
an image pick-up signal; and 

drive control means for perfomiing a control to switch the operation 
mode of the solid-state image sensor, and for controlling, in the all pixel 
read-out mode, the electronic shutter function of the solid-state image sensor 
in conformity with a shutter speed in the interlaced read-out mode to allow the 
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solid-state image sensor to output an image pick-up signal therefrom in the all 
pixel read-out mode. 

3 An image pick-up method comprising steps of: 

controlling electronic shutter function of a solid-state image sensor 
capable of outputting an image pick-up signal in all pixel read-out mode by 
shutter pulses in which field period in the standard television system is caused 
to be fundamental; and 

allowing the solid-state image sensor to output the image pick-up 
signal therefrom in the all pixel read-out mode. 

4 An image pick-up method comprising steps of: 

controlling, in all pixel read-out mode, electronic shutter function of a 
solid-state image sensor adapted for performing switching operation of the 
operation mode between interlaced read-out mode and the all pixel read-out 
mode to have ability to output an image pick-up signal in conformity with a 
shutter speed in the interlaced read-out mode; and 

allowing the solid-state image sensor to output the image pick-up 
signal therefrom in the all pixel read-out mode. 
[Detailed Description of the Invention] 
[0001] 

[Field of the invention] 

The present invention relates to an image pick-up apparatus and an 


image pick-up method which are adapted for performing image pick-up 
operation by making use of electronic shutter function by a solid-state image 
sensor capable of outputting an image pick-up signal in the all (full) pixel 
read-out mode. 
[0002] 
[Prior Art] 

Hitherto, image pick-up apparatuses in conformity with the standard 
television system such as NTSC (National Television Systems Committee) 
system or PAL (Phase Alternation by Line) system, etc. are adapted to obtain 
an image pick-up signal which has been caused to undergo interlaced read-out 
operation from an image pick-up unit to output the image pick-up signal as a 
video signal of a predetermined standard television system. Further, in a video 
cassette recorder (VCR) or a video tape recorder (VTR) integrated with a 
camera, which is the so-called camcorder, image pick-up operation 
synchronous with a vertical synchronizing signal VD is performed by 
solid-state image sensor as shown in FIG. 1 1 thus to handle moving image by 
a video signal of a predetermined standard television system which has been 
generated from interlaced image pick-up signal obtained by reading out image 
pick-up charges every one field with one field period being as charge storage 
period. Moreover, in the camcorder, in the case of handling a still image, since 
image of one frame is constituted by 2 (two) fields in an image signal which 


has been caused to undergo interlaced read-out operation, a shift in terms of 
time between fields would result in deterioration of picture quality. 
Accordingly, an interlaced signal is converted into a progressive scan signal to 
perform recording/reproduction of still picture. 
[0003] 

On the contrary, in electronic still cameras dedicated for still pictures 
(images), a still image pick-up signal of high picture quality is obtained by all 
(full) pixel read-out operation from a solid-state image sensor which complies 
with the progressive scanning system to perform recording onto recording 
medium. 
[0004] 

[Problems to be solved by the invention] 

Meanwhile, in solid-state image sensors which comply with the 
progressive scanning system, a still image pick-up signal of high picture 
quality can be obtained by all (full) pixel read-out operation. However, as 
shown in FIG 12, since charge storage is performed in one frame period, in 
the case where an image of a moving object is picked up, there results blurred 
image, leading to the problem that there does not result completely still image 
as still picture. 
[0005] 

In view of the above, an object of the present invention is to provide 


an image pick-up apparatus and an image pick-up method which are capable 
of obtaining a still picture (image) having no blurring even when an image of 
a moving object is picked up by using a solid-state image sensor which 
complies with the progressive scanning system. 
[0006] 

[Means for solving the problems] 

To solve the above-described problems, the image pick-up apparatus 
according to the present invention comprises: a solid-state image sensor 
having electronic shutter function, and capable of outputting an image pick-up 
signal in all pixel read-out mode; and drive control means for controlling the 
electronic shutter function of the solid-state image sensor by shutter pulses in 
which field period in the standard television system is caused to be 
fundamental to allow the solid-state image sensor to output an image pick-up 
signal therefrom in the all pixel read-out mode. 
[0007] 

Moreover, the image pick-up apparatus according to the present 
invention comprises: a solid-state image sensor having electronic shutter 
function, and serving to perform switching operation of the operation mode 
between interlaced read-out mode and all pixel read-out mode to have ability 
to output an image pick-up signal; and drive control means for performing a 
control to switch the operation mode of the solid-state image sensor, and for 
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controlling, in the all pixel read-out mode, the electronic shutter function of 
the solid-state image sensor in conformity with a shutter speed in the 
interlaced read-out mode to allow the solid-state image sensor to output an 
image pick-up signal therefrom in the all pixel read-out mode. 
[0008] 

Further, the image pick-up method according to the present invention 
comprises steps of: controlling electronic shutter function of a solid-state 
image sensor capable of outputting an image pick-up signal in all pixel 
read-out mode by shutter pulses in which field period in the standard 
television system is caused to be fundamental; and allowing the solid-state 
image sensor to output the image pick-up signal therefrom in the all pixel 
read-out mode. 
[0009] 

In addition, the image pick-up method according to the present 
invention comprises steps of: controlling, in all pixel read-out mode, 
electronic shutter function of a solid-state image sensor adapted for 
performing switching operation between interlaced read-out mode and the all 
pixel read-out mode to have ability to output an image pick-up signal in 
conformity with a shutter speed in the interlaced read-out mode; and allowing 
the solid-state image sensor to output the image pick-up signal therefrom in. 
the all pixel read-out mode. 
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[0010] 

[Best Mode for Carrying Out the Invention] 

The embodiments of the present invention will now be explained in 
detail with reference to the attached drawings. 
[0011] 

For example, the present invention is applied to a camcorder 100 
caused to be of the configuration as shown in FIG. 1. The camcorder 100 
comprises an I/F processing-image MIX circuit 3 supplied with an image 
signal from an image pick-up unit 1 and/or a line-in signal processing circuit 2, 
a recording/reproducing unit 5 and a display unit 6 which are connected to the 
I/F processing-image MIX circuit 3 through a DV recording/reproduction 
signal processing circuit 4, an I/F processing circuit 8 connected to the I/F 
processing- image MIX circuit 3 through an compression/expansion circuit 7, a 
PCMCIA (Personal Computer Memory Card International Association) 
memory card detachably connected to the I/F processing circuit 8 through a 
PCMCIA connector 9, a control unit 11 for controlling these circuit 
components, and an operation block 12 connected to the control unit 11, etc. 
[0012] 

The image pick-up unit 1 comprises, as outline of the configuration 
thereof is shown in FIG. 2, a CCD image sensor 23 on which image pick-up 
light incident through an iris 22 from an image pick-up (imaging) lens 21 is 
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incident, whereby an image pick-up signal obtained as an image pick-up 
output by the CCD image sensor 23 is outputted through a camera signal 
processing circuit. 
[0013] 

The iris 22 is driven by an iris drive unit 27 connected to an iris drive 
circuit supplied with an iris control signal from a camera control 
microcomputer 25. 
[0014] 

Moreover, the CCD image sensor 23 is driven as the result of the fact 
that various timing signals such as a sensor gate signal and/or a transfer clock, 
etc. are delivered thereto from a timing signal generator 28. 
[0015] 

The camera signal processing circuit 24 and the 
timing signal generator 28 are adapted so that operation modes thereof are 
switched in accordance with a control signal delivered from the camera 
control microcomputer 25. 
[0016] 

The CCD image sensor 23 comprises, as its structure is shown in 
model form in FIG. 3, respective photo-sensors S arranged in matrix form in 
correspondence with pixels, vertical transfer registers VR from which image 
pick-up charges of respective pixels obtained by the respective photo-sensors 
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are read out, and a horizontal transfer register HR to which image pick-up 
charges of respective pixels are transferred through the vertical transfer 
registers VR every horizontal line, whereby image pick-up charges of 
respective pixels are outputted as an image pick-up signal through an output 
unit SO from the horizontal transfer register HR every horizontal line. The 
CCD image sensor 23 is directed to a CCD imager caused to be of all (full) 
pixel read-out type in principle, wherein there are provided vertical transfer 
registers VR corresponding to the number of pixels on the horizontal line, and 
respective vertical registers VR respectively have the number of transfer 
stages corresponding to the number of all pixels on the vertical line. 
[0017] 

Further, when all pixel read-out mode is set by a control signal 
delivered from the camera control microcomputer 25, the timing signal 
generator 28 generates a sensor gate signal SG of two fields (2V), i.e., one 
frame period (IF), a vertical transfer clock CKV having 1 (one) horizontal 
scanning period (1H), a horizontal transfer clock CKH having a frequency 
corresponding to the number of pixels on the horizontal line to drive the CCD 
image sensor 23 in the all pixel read-out mode. 
[0018] 

Namely, in the all pixel read-out mode, image pick-up charges of 
respective pixels obtained by the respective photo-sensors S of the CCD 
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image sensor 23 are read out to the vertical transfer registers VR by sensor 
gate signal SG every two fields, i.e., one frame period (IF) to transfer image 
pick-up charges of all pixels, which have been read out to the vertical transfer 
registers VR, to the horizontal transfer registers HR by one horizontal line 
every one horizontal scanning period (1H) to output the image pick-up 
charges of respective pixels as an image pick-up signal through the output unit 
SO every horizontal line from the horizontal transfer register HR, thereby 
making it possible to obtain an image pick-up signal as progressive scan 
signal by image pick-up charges of all pixels. 
[0019] 

Further, in the all pixel read-out mode, the timing signal generator 28 
controls the electronic shutter function of the CCD image sensor 23 by shutter 
pulses in which field period in the standard television system is caused to be 
fundamental. 
[0020] 

Namely, for example, as shown in FIG. 5, the electronic shutter is set 
to one field period (1/60 sec.) in the NTSC system to sweep out all stored 
charges in the first field to perform charge storage operation in the subsequent 
second field. The stored charges are read out in the subsequent two fields, 
i.e., one frame. Namely, since read-out operation is performed by stored 
charges of one field, there does not result blurred image as in the case of the 
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interlaced scanning system. As stated above, in the all pixel read-out mode, 
i.e., progressive scanning system, the electronic shutter of the CCD image 
sensor 23 is controlled by shutter pulses in which 1/60 sec. is caused to be 
fundamental, thereby making it possible to photograph a fine still image. 
[0021] 

Moreover, as shown in FIG. 6, when the interlaced read-out mode is 
set by a control signal delivered from the camera control microcomputer 25, 
the timing signal generator 28 generates a sensor gate signal SG having 1 
(one) field period (IV), vertical transfer clocks CKV successive by two in 
terms of time for each horizontal scanning period (1H), and a horizontal 
transfer clock CKH having a frequency corresponding to the number of pixels 
on the horizontal line, thus to drive the CCD image sensor 23 in the interlaced 
read-out mode. 
[0022] 

Namely, in the interlaced read-out mode, image pick-up charges of 
respective pixels obtained by the respective photo-sensors S of the CCD 
image sensor 23 are read out to the vertical transfer registers VR by a sensor 
gate signal SG for each field period (IV) to transfer the image pick-up charges 
of all pixels, which have been read to the vertical transfer registers VR, to the 
horizontal transfer register HR by two horizontal lines for each horizontal 
scanning period (1H) to perform additive synthesis of charges corresponding 
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to two pulses which are adjacent on the vertical line by the horizontal trans fer 
register HR to thereby output, as an image pick-up image signal, through the 
output unit SO every horizontal line from the horizontal transfer register HR 5 
image pick-up charges of respective pixels in which the number of horizontal 
lines are reduced to one half, thereby making it possible to obtain an image 
pick-up signal as interlaced signal from image pick-up charges of all pixels. It 
is to be noted that the combination of charges corresponding to two pixels 
adjacent on the vertical line which are caused to undergo additive synthesis at 
the horizontal transfer register HR in the odd field and the combination in the 
even field are caused to be different from each other. 
[0023] 

Further, in this camcorder 100, the I/F processing-image MIX circuit 3 
performs interface processing with respect to signals inputted from the image 
pick-up unit 1 and the line-in signal processing circuit 2, and also performs 
mixing of respective signals. Moreover, the DV recording/reproducing 
signal processing circuit 4 performs signal processing relating to 
recording/reproduction with respect to information signals of the so-called 
digital video (DV) standard. Further, the recording/reproducing unit 5 
records information signals from the DV recording/reproducing signal 
processing circuit 4 onto a recording medium. In addition, the 
recording/reproducing unit 5 reproduces information signals from the 
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recording medium to deliver the signals thus reproduced to the DV 
recording/reproducing signal processing circuit 4. As the magnetic recording 
medium, there is used, e.g., magnetic tape where information signals are 
recorded as residual magnetization onto medium such as tape. 
[0024] 

Moreover, the display unit 6 serves to display information signals 
recorded/reproduced through the DV recording/reproducing signal processing 
circuit 4. 
[0025] 

Further, the compression/expansion circuit 7 is a circuit serving to 
expand encoded image of still picture of the JPEG (Joint Photographic Expert 
Group) standard or a moving image of the Motion JPEG standard into an 
image signal, or to compress an image signal of still picture or moving image 
into an encoded image of the above-mentioned standard. This 
compression/expansion circuit 7 performs the above processing with respect 
to image signals or encoded images from the I/F processing-image MIX 
circuit 3 or the PCMCIA I/O/ATA I/F processing circuit 8. 
[0026] 

Further, the PCMCIA I/O/ATA I/F processing circuit 8 is a circuit 
which performs interface between JPEG/Motion JPEG 
compression/expansion circuit 8 and the PCMCIA memory card 10. 
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Moreover, the PCMCIA connector 12 is a connector of the PCMCIA standard. 
[0027] 

Further, in the camcorder 100, as the outer appearance perspective 
view of a camera body 101 is shown in FIG. 7, an electronic view finder 6A 
and a liquid crystal display panel 6B are provided as the display unit 6 to the 
camera body 101, and various setting operation buttons such as a zoom 
operation lever 12A, an operation mode select (switch) lever 12B, a still 
picture photographing button 12C ? a control dial 12D, menu buttons 12E and 
data code buttons 12F, etc. are arranged as the operation block on the camera 
body 101. 
[0028] 

The zoom operation lever 12A serves to deliver zoom operation input 
data corresponding to an operation position thereof to the control unit 11. 
Further, the control unit 11 controls the zoom drive section of the image 
pick-up lens 21 of the above-described image pick-up unit 1 in accordance 
with the zoom operation input data. 
[0029] 

Moreover, as shown in FIG. 8 the operation mode select (switch) lever 
12B has four switch setting positions as follows. 
POSITION 1: VTR 
POSITION 2: OFF 
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POSITION 3: CAM 
POSITION 4: MEMORY 

Operation input data corresponding to respective positions are 
delivered to the control unit 11. Moreover, the still picture photographing 
operation button 12C is pushed down at two steps to deliver operation input 
data corresponding to the push-down position of the first step and the 
push-down position of the second step to the control unit 11. Further, the 
control unit 11 controls the image pick-up unit 1, the I/F processing-image 
MIX circuit 3, the DV recording/reproducing signal processing circuit 4, the 
recording/reproducing unit 5, the compression/expansion circuit 7 and the I/F 
processing circuit 8, etc. which have been described above in the following 
manner in accordance with the operation input data. 
[0030] 

Namely, in the camcorder 100, the control unit 11 sets the camcorder 
100 to the VTR mode when the operation mode select lever 12B is located at 
the position L In the VTR mode, the control unit 11 serves to accept an 
operation input of VTR operation button (not shown) to control the 
recording/reproducing unit 5 in accordance with the operation input. For 
example, when the reproduction button is operated, reproducing operation by 
the recording/reproducing unit 5 is started. 
[0031] 
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Moreover, the control unit 11 places the camcorder 100 in an 
operation stop state when the operation mode select lever 12B is located at the 
position 2. 
[0032] 

Further, the control unit 1 1 sets the camcorder 1 00 to the camera mode 
when the operation mode select lever 12B is located at the position 3. In the 
camera mode, the control unit 1 1 operates the image pick-up unit 1 to allow 
the display unit 6, i.e., the electronic view finder 6A or the liquid crystal 
display panel 6B to display image by an image pick-up signal. Further, when 
an operation input of a start/stop button 12G is accepted in this image pick-up 
stand-by state, recording by the recording/reproducing unit 5 is started. 
When an operation input of the start/stop button 1 2G is accepted for a second 
time, the recording operation is completed to return to the image pick-up 
standby state. 
[0033] 

Further, in the camera mode, the control unit 11 accepts operation 
input data by push-down operation of the still picture photographing operation 
button 12C. In the case where operation input data by the push-down 
operation of the still picture photographing operation button 12C is accepted 
in the image pick-up stand-by state, the control unit 1 1 serves to capture, as 
still picture, an image pick-up signal obtained by the image pick-up unit 1 at 

16 


the push-down position of the first step of the still picture photographing 
operation button 12C to display it on the display unit 6. Further, when the 
still picture photographing operation button 12C is pushed down to the 
push-down position of the second step, the control unit 11 records the 
captured still picture (image) by the recording/reproducing unit 5 for a 
predetermined time period (7 seconds in this example). It is to be noted that 
sound is also recorded by the recording/reproducing unit 5 during recording. 
Moreover, if the still picture photographing operation button 12C is released 
without pushing down it to the push-down position of the second step, still 
picture (image) to be recorded by the recording/reproducing unit 5 can be 
selected again. Further, in the case where the still picture photographing 
operation button 12C is caused to undergo push-down operation during 
camera picture recording, the control unit 1 1 records image at that time as still 
picture for a predetermined time (7 sec. in this example) by the 
recording/reproducing unit 5 to return to the image pick-up standby state after 
recording is completed. 
[0034] 

Moreover, the control unit 11 sets the camcorder 100 to the memory 
mode when the operation mode select (switch) lever 12B is located at the 
position 4. 
[0035] 
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In this memory mode, the control unit 11 compulsorily switches the 
operation mode of the image pick-up unit 1 to the all pixel read-out mode. 
Further, when the control unit 1 1 accepts operation input data by push-down 
operation of the still picture photographing operation button 12C in this 
memory mode, the control unit 1 1 serves to capture an image pick-up signal 
obtained as a progressive scan signal by the image pick-up unit 1 at the 
push-down position of the first step of the still picture photographing 
operation button 12C to display it on the display unit 6. Further, when the still 
picture photographing operation button 12C is pushed down to the push-down 
position of the second step, the control unit 1 1 serves to record the captured 
still picture into the memory card 10. It is to be noted that when push-down 
state of the still picture photographing button 12C is released without pushing 
down it to the push-down position of the second step, it is possible to select, 
for a second time, still picture to be recorded into the memory card. 
[0036] 

In this example, since image pick-up signal obtained as a progressive 
scan signal by the image pick-up unit 1 cannot be directly displayed by the 
display unit 6 which complies with interlaced signal, a progressive scan signal 
is converted into an interlaced signal to display it on the display unit 6. 
Moreover, in this camcorder 100, in the camera mode, the operation mode of 
the image pick-up unit 1 is switched into the all pixel read-out mode to 
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perform image pick-up operation to convert an image pick-up signal obtained 
as a progressive scan signal by the image pick-up unit 1 into an interlaced 
signal to record it by the recording/reproducing unit 5. 
[0037] 

Setting of the all pixel read-out mode in the camera mode can be 
executed by pushing down the menu button 12E provided on the camera body 
101 in the photographic standby state to thereby display the menu picture on 
the display unit 6 to rotate control dial 12D to switch the "progressive" to the 
state of "ON" from the state of "OFF" as shown in FIGS. 9(A) and (B). 
[0038] 

While explanation has been given here at the image pick-up unit 1 in 
the camcorder 100 in connection with the case where progressive scanning of 
2-field storage is performed, in the case where 3 -field storage is perfonned as 
shown in FIG. 10, the electronic shutter function may be controlled by shutter 
pulses in which two fields (1/30 sec.) are caused to be fundamental. In 
addition, in place of performing control to close the iris 22 in the case where 
exposure quantity becomes large, the electronic shutter may be controlled 
from 1/60 sec. toward high speed side. 
[0039] 

[Effects/Advantages of the invention] 

As described above, in accordance with the present invention, the 
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electronic shutter function of the solid-state image sensor capable of 
outputting an image pick-up signal in the all pixel read-out mode is controlled 
by shutter pulses in which the field period in the standard television system is 
caused to be fundamental to allow the solid-state image sensor to output an 
image pick-up signal therefrom in the all pixel read-out mode, thereby making 
it possible to obtain fine (clear) still image (picture) having no blurring even if 
an image of moving object is picked up. 
[0040] 

Accordingly, in accordance with the present invention, it is possible to 
provide an image pick-up apparatus and an image pick-up method such that 
even if an image of moving object is picked up by using solid-state image 
sensor which complies with the progressive scanning system, still picture 
having no blurring can be obtained. 
[Brief Description of the Drawings] 

FIG. 1 is a block diagram showing the configuration of a camcorder to 
which the present invention is applied. 

FIG. 2 is a block diagram showing outline of the configuration of an 
image pick-up unit of the camcorder. 

FIG. 3 is a plan view showing, in a model form, the structure of a 
CCD image sensor of the image pick-up unit. 

FIG. 4 is a timing chart showing image pick-up operation in all pixel 
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read-out mode of the CCD image sensor. 

FIG. 5 is a timing chart showing image pick-up operation using an 
electronic shutter function in the all pixel read-out mode. 

FIG 6 is a timing chart showing image pick-up operation in the 
interlaced read-out mode of the CCD image sensor. 

FIG. 7 is a perspective view showing the outer appearance of the 
camcorder. 

FIG. 8 is a view showing respective select (switch) positions of 
operation mode select (switch) lever provided at the camcorder. 

FIG. 9 is a view for explaining the setting of all pixel read-out mode in 
the camera mode of the camcorder. 

FIG. 10 is a timing chart showing image pick-up operation using an 
electronic shutter in the all pixel read-out mode in case where 3 -field storage 
is performed. 

FIG. 11 is a timing chart showing image pick-up operation by a 
solid-state image sensor which performs conventional interlaced read-out 
operation. 

FIG. 12 is a timing chart showing image pick-up operation by a 
solid-state image sensor which complies with conventional progressive 
scanning operation. 
[Explanation of referenced numbers] 


1 IMAGE PICK-UP UNIT, 3 I/F PROCESSING- IMAGE MIX CIRCUIT, 4 
DV RECORDING/REPRODUCTION SIGNAL PROCESSING CIRCUIT, 5 
RECORDING/REPRODUCING UNIT, 6 DISPLAY UNIT, 7 
COMPRESSION/EXPANSION PROCESSING CIRCUIT, 8 PCMCIA I/O 
/ATA I/F PROCESSING CIRCUIT, 9 PCMCIA CONNECTOR, 10 PCMCIA 
MEMORY CARD, 1 1 CONTROL UNIT, 12 OPERATION BLOCK 
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[Name of Document] ABSTRACT 

[Summary] 

[Task] 

To provide an image pick-up apparatus and an image pick-up method 
such that even if an image of a moving object is picked up by using a 
solid-state image sensor which complies with the progress scanning system, 
still image having no blurring can be obtained. 
[Means for solution] 

The electronic shutter function of a CCD image sensor 23 capable of 
outputting an image pick-up signal in the all pixel read-out mode is controlled 
by a timing signal generator 28 in accordance with shutter pulses in which the 
field period in the standard television system is caused to be fundamental to 
allow the CCD image sensor 23 to output an image pick-up signal therefrom 
in the all pixel read-out mode. 
[Selected Drawing] FIG. 2 
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